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In the course of a study of the precipitation of metals with the

help of a mercury cathode and rotating anode, observations were

made which led to a review of the experiments to ascertain more

especially what effect varying amounts of acid would have upon the

electrolytic decomposition of certain metallic sulphates.
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about 0.25 gram of metal. The current was maintained at two

amperes, while the pressure varied from 4 to 4.5 volts. The sul-

phuric acid was concentrated. Curves were plotted from the results

obtained.

Zinc.

When one cubic centimeter of sulphuric acid was present in a

solution of zinc sulphate, the zinc was completely deposited in ten

minutes. The solution contained 0.25 gram of metal, the volume

of the solution being eleven cubic centimeters. The following ob-

servations were made

:

In 2.5 minutes, 0.1040 gram of zinc was deposited.

5
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When four cubic centimeters of acid were present, considerable

retardation in the decomposition was observed; for at the end of

the fifteen minute period, there was still some undeposited zinc. The

test at the end of eighteen minutes showed that no zinc was present

in the solution. The rate of precipitation was as follows

:

In 2.5 minutes, 0.0668 gram of zinc was deposited.

" 5
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In the presence of one cubic centimeter of sulphuric acid, all the

copper was deposited in ten minutes. The current registered two

amperes and showed a pressure of from 3 to 3.5 volts. The solution

became colorless in seven minutes. Three minutes additional were
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In 2.5 minutes, 0.1157 gram of copper was deposited.
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(Figure 2, Curve 2.)

The presence of three cubic centimeters of acid affects the curve

but slightly. The departure is noticed in the deposition of the last

traces of the metal. The copper was completely removed in twelve

minutes.
In 2.5 minutes, 0.1079 gram of copper was deposited.

" 5 " 0.1807 "

" 75 " 0.231 1 "
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"12 " 0.2488 "

(Figure 2, Curve 3.)

The effect of a large amount of sulphuric acid was noticed again

in the latter part of the decomposition, when four cubic centimeters

of acid were added. It was then observed that it took six minutes

longer than it did when but three cubic centimeters were present to

remove all copper.

In 2.5 minutes, 0.1060 gram of copper was deposited.

" 5
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From a neutral solution of the salt, under the same conditions,

the copper was completely precipitated in eight minutes.

Cadmium.

In the presence of one cubic centimeter of sulphuric acid, 0.25

gram of cadmium was deposited in ten minutes. The current

equaled two amperes, and the pressure from 4 to 4.5 volts..
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In 2.5 minutes, 0.1250 gram of cadmium was deposited.

" 5
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In 5 minutes, 0.0858 gram of iron was deposited.

10
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In the presence of two cubic centimeters of acid, after twenty

minutes, the solution gave a brown color after adding ammonium

hydroxide and ammonium sulphide. In thirty minutes the test

showed that there was still a small amount of nickel unprecipitated.
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In 5 minutes, o.ioio gram of cobalt was deposited.

"10 " 0.1539 "

"15 " 0.1663 "

"20 " 0.1681 "

"25 " 0.1700 "

(Figure 6, Curve I.)

When two cubic centimeters of sulphuric acid were present, ten

minutes additional were necessary for the removal of the cobalt.
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communicate a few results obtained in this direction. The idea

will, however, be pursued in detail as far as it can be carried out.

Cadmium from Aluminium.

The aluminium salt appears to retard the complete deposition of

cadmium. In the presence of a few (4) drops of concentrated sul-

phuric acid with a current of two amperes and seven volts, consid-

erable cadmium remained undeposited after the current had acted

fifteen minutes. A higher current was, therefore, employed. The

separation was complete in twenty minutes, using a current of three

amperes and seven volts. The cadmium in solution was 0.25 gram,

while the aluminium sulphate was equivalent to 0.1 gram of alumin-

ium. The total volume of the solution was ten cubic centimeters.

The increase in the weight of the mercury in the first experiment

was 0.2502 gram and in the second 0.2495 gram.

Cadmium from Magnesium.

This separation was accomplished under the same conditions

as the previous separation (cadmium from aluminium).

Conditions.

Volume of solution = 10 cubic centimeters.

Magnesium sulphate : 0.1 gram magnesium.
Cadmium sulphate o 0.25 gram cadmium.
Sulphuric acid = 4 drops (40 drops = icc).

Current = 2-3 amperes.

Pressure =11-9 volts.

Time == 25 minutes.

Cadmium found (first experiment) = 0.2503 gram.

Cadmium found (second experiment) = 0.2497 gram.

Cadmium from Chromium.

Inasmuch as chromium is deposited from its sulphate from

slightly acidulated solution, the separation of chromium from cad-

mium was carried out in the presence of three cubic centimeters of

concentrated acid. The conditions were as follows

:

Volume = 10 cubic centimeters.

Chromium sulphate : 0.1 gram chromium.
Cadmium sulphate *c 0.25 gram cadmium.
Sulphuric acid = 3 cubic centimeters.
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Current = 2-3 amperes.

Pressure = 3.5-4 volts.

Time =25 minutes.

Cadmium found (first experiment) = 0.2499 gram.

Cadmium found (second experiment) = 0.2492 gram.

Copper from Aluminium.

This separation was accomplished in the presence of 0.5 cubic

centimeters of sulphuric acid (i.l). The current registered 1 am-

pere and 4 volts. In four minutes the solution was colorless. The

current was allowed to act for ten minutes.

Volume of the solution = 10 cubic centimeters.

Copper sulphate =0= 0.1150 gram copper.

Aluminium sulphate © 0.1 gram aluminium.

Sulphuric acid (1.1) = 6.5 cubic centimeter.

Current = 1-1.6 ampere.

Pressure = 4-4.5 volts.

Time = 10 minutes.

Copper found = 0.1150 gram, 0.1153 gram, 0.1152 gram.

A low current (0.01 ampere and 2 volts) was passed through

zinc sulphate in the presence of 0.25 cubic centimeter of sulphuric

acid. In twenty minutes the mercury had increased 0.0006 gram

in weight.

Iron sulphate containing 0.1110 gram of iron, acidulated with

0.5 cubic centimeter of acid, with a current of 0.01 ampere and a

pressure of 2 volts gave in thirty minutes 0.0434 gram of iron.

When one cubic centimeter of acid was present, a current of 0.1

ampere with a pressure of 2 volts gave 0.0991 gram of metal.

The separation of copper from zinc was attempted but it was not

successful. A copper solution containing 0.1150 gram of copper, in

the presence of 2.5 cubic centimeters of acid and a current of 0.6

ampere and three volts, caused the mercury to increase in weight

0.1360 gram, showing that 0.0212 gram of zinc had also been

deposited.

The separation of copper from iron was tried, but this, too,

failed. With a current (like that given in the preceding paragraph)

iron was detected in the mercury, and in thirty minutes ihe .solution

still showed the presence of copper. 0.25 cubic centimeter of acid

was present. The iron seemed to hold hack the copper.
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When three cubic centimeters of acid were present in a solution

of iron sulphate, containing o.i gram of iron and it was electrolyzed

with a current of two amperes and four volts, 0.069 gram of iron

went into the mercury. The experiment was repeated after the

addition of four cubic centimeters of acid. Even this quantity failed

to hold up all the iron. The separation, therefore, of iron from cop-

per and of iron from zinc was unsuccessful.

University of Pennsylvania.


